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^ (54) Title: METHOD OF DETECTING ANALYTE WITH USE OF MAGNETIC BEAD 

< 

o^ 

(57) Abstract: [PROBLEMS] To provide a novel method of easily detecting/measuring the presence or amount of analyte in a sam- 
pie with high sensitivity. [MEANS FOR SOLVING PROBLEMS] There is provided a method of detecting an analyte, characterized 
in that a substance capable of specific binding to an analyte is bonded via a spacer to specified magnetic beads to thereby obtain a la- 
— beled specific binding substance, and the analyte binds to the labeled specific binding substance to thereby obtain a binding product, 
and any magnetic signal obtained from the binding p>roduct is detected to thereby achieve the detection of the analyte. 

S (57) mm-, mm um'pom^'^maimmib^i^itm.^sim&ii^r^mwzi^tii ■ m^-t ^mmm^^jm^mm-t 



O 



wo 2005/075997 



1 



PCT/JP2005/001504 
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[0003] — -r Ay T5/ir-r(Dsijcoffi#^b-c. mmm'Kh\^x%\m u/^v ^aMtf — xtc*§ 
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^^^^^^fc.h<D^.mm.^^—:^<Dw^^mml^x^m^mui^^mM.^m'mn. 
m^. mM.^—:^^mmmMt\^xm\^^^t^ ^^^^ — x;a5/J^$v^fcfe^i. 

[0004] Mp-b. ^lii^«i:L-C^mi-^^^cCa^v^i5^''^/v^^^£b#§a^tf— X^ffiv^. 

[0005] #fF:i:ifel : #^2001-524675-^<i^# 
#I^JCS^2 : #^¥4-323560-^<2^# 
#fF:i:fi^3 : #|g2002-131320-^<2^# 

[0006] mM^^—:^{cX^xmmih^tifcW^^MKM\.X!f^mmc'^^'r:5 
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[0008] m^.^mmi-i. 

4. Bi^yT/v^i^^^'y=3— /v^s;Ky^^w^^^^y=3— /v-efe^^i:^#lt^-rs3. 



[0009] ;2p:^5^^Mi-Si^(-J;«9. mn.\f—:^Mmi[:r.^in.W-<^X5fmmimmm'^ 
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[0010] )^TK:^mmm^m{cnmir^o 

[0011] ^m. i7ii^(Dmtvxn. —m^^ ^^^m^i^R!t^i^m-^'r^h(Dxhthi^mt^ 

> MK-H^ C-polysaccharide^i©^Anti-C-polysaccharide^#;(7^V-^^ — 

m^(Dm^-^. :h^\^i^&:'Hmwmno4:772'^mmmi^m7^^rix\^^^mMMt 

AMMP-l(D^MWMPYiB-l<D^MWMPRB-2^5:A^h^hth^^'^4=^-^9:^^'^^^ 
— 5^-^^:3:/^X-^c^:3.— ^^T(Z)y^'y'— AS S KL7/L12 

t^h\^^h=i-y:^:^^^—^^T(D])^y—J>,m&ML7/L12(Dm^'&. iH^^^i^T^ 
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[0013] i^, mw.<Dmm^t\^x\-i,^ mx.u. =i/wh. ^5^^/v#<7)5«tt^M^^tL 
<Dm^mf^:it7!)^^x^^o 

■^^^cmMir^^M^W-^h(DXh^^tji)mi^0i^\^^\ 
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Dynabeads M-450^ M-270^ M-280(DynabeadsJi^^^^)^ Dynabeads Myone(^ 

mmm). 3^ISSeradyn|±MSera-mag (»igt^) m^^mfhfl^^'^^thhicm'&^th 

o 

[0014] t^ffl V ^<5i^;5S-e#;5^li^[i mMmMtVX(DmM.}f—^i^in 

m=^^i^i^^^v^—^vf^}£m^(Dm^^ir^it-^wmfhMi)^.^(D^xhmK 

;^^#i-§fcis?)t;if*. #^0;S:$^^-r^^^;iW*b<. lOA— 2000A;6W^b<. 
J;«9^^b<{*200A— 2000A-efe§o ^(^J;5^^;ft${*^ -^(Jx-fi. 7KyT/vdri^>-^'y=3 

M«9M$tLfc«:^. #iC50-500^M«9M$tl.fc«:^t;ij;'93S^i-5ri:^SBXtg-efo«9 

M*¥J^^^»22oo-22ooo-efctL«^ji^i-^^^;os Rrt^-efc<9 . *b< 

^5>^*;552500— 4000(D3000ttf#-efe§o 
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;g$(L)i:(DrHl(^R/L^50.5— 10000, XWt.^^<i'i2.5—500(DfM^^^h^^M^'^^h 

2 

Phosphate Buffered Saline (J^TPBSt|5^i-§) , Tetoraborate/ce^'<^^WI^ff(^ 
*5V^T. ^#:0. Img— 10mg(6. 7X10~Wol— 6. 7X 10"^mmol) (^^^tK^C^^ 
bfcBiotin-PEG-CO -NHS(^mi^^T—^:t—i^—^^^tM. MW3400)^^3— lO'f^ 

2 

PS^'5a^Xfi'i^>'5a^ tCj;oT*t^L. PEG-biotin>fb^#:|S^'r§o 
#^tl.fcPEG-biotmjb^#:m(D^^^b^c:«9(Dtf;r^>'{ba^HABA^^(3Rat°T 
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[0019] ^(ilDynabeads M-270 streptavidin (7/^!^ ^Dynal|±M^ n m) 0. Img 

-C\ PEG-biotMt:^#:/^Mlf — X= 1/1— l/100^/^§J;5t^tufSc^PEG-biotin 

[0021] ^^xm^. ^m^vT^icm&^t.vfc—^m.m^-^^^xnmir^o 

-e^^o ^b-c. —7x^m^m'M(D4J>^/T^y±4m—^jkm.i^m.m^tvxm\^^h 

2 

^(D;^m^yT^-r^^^^sB]-|g-efe^„ 
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[0022] j^Tt-^ —^mmmm^^tit^^m=^vr(Dm:^:ijm<D-m^^iro 

:^v:^^^^:ymm±^l ix g/mi-5o u, g/Tnmmcf£^^^m^^wj>'Mnnm£ 

ifM ^ t^^mW ^ -^^^i?bfcAnti-C-polysaccharide^#: {T:y'^—^m^^^yT>'^y 
BSA/PBS?^ml n 1—50 n l^:^yi^yhL.^hiC4°C—^UXUmM'Pl^X30i^—24 

[0024] ±m(Dnn^. ^Ti^^ir—m(DXM^—D(D^yh\HxmMv^^^iiim^ 
iyhm\m\^xm:^ir^^th'^mx:h^o 
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(Giant magnetoresistance)^^#-efe§o ^flhCOmM±>-V—ltW^tii<^M<DWc 

[0027] ^^X\ J^Tt-^^#:SMR^^(iUT. a«^^^^r>'i^-i:»i-^)^fflV^T 

—io3tmM.^mMi-^nmo5^^f\^Mi^^'^^tiii><Dnnmu^xh^o lo 
1 m MT—yyi^xh^o i o 7 1 04 la thr,^^m^ ^'L^i 
^^\j>t\.xmW}m-mio3o^ ^rj^^ram^ct^'i^ioio, mW}Bmm-mio20{cxox 
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[0028] ^mm Km^^^mn.w\Mmm^^hi^McW-m^Mmi-^t. ^^m^^p^mi^t^ 



[0030] iii|is^2oi{*, mMM^m^-^>-^—<DmMm'^^mmir^h(Dx^^o -t^i^ 
^m-otc^.u.mi.mi^mm^'^xm'B-^m^^t^t\^^fcm'^Mm^i^<D\^ 

—•7^MzmHntcm&^mmir^^4^y'f-m-^^ti:h(Dmm-^mxh^o 

[0031] T'^ni^V7'W/V^m^^203fi. iii|ii^201tCj;«9Jii|g$tl'/cT-:hni/>ft-^^ 
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w^mw-2o^\^At^^m.^<r)\%^^—^m^^m^fdom^miW^^^—^ 

^-f. PEGM^^^^bf^laMtf-X^iJ;§^jgtt^2^«a2^^#:^Sjb(D:^^(Z)^7^^y 
:^^bTBiotin-PEG-CO -NHSCTl^lSi^J^T— ^^1^, MW3400)^ffl V 

2 

[0034] Biotin-PEG-CO -NHSC^ieiSiXjiT— MW3400)K^6.8mg^ti-i 

2 

lOOjuKD^^^Kf-^ilfL. 20mM^^|^^f^^i-^o 
Anti-C-polysaccharide^#: (y'V-x'— !^i^=¥ 
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m^^PBSKBtM'huffer^^l.fch<D (^#:^S9.26mg/ml) 108^ 1^5fei;i|i^Lfc 
Biotin-PEG-CO -NHS 20mM;^<^|R3.3 u It^Bi^i^. ^W<:2f^f^R)t-^^fCo 

2 

2[Hl#«93SL. ^K^&(^Biotin-PEG-CO -NHS^^*bfci^MPEG-biotMb^#:|S 

2 

#^)tl./cPEG-biotMb^#:|S<^5^^fefc«9<Z)Biotint^li^^EZ-Unk 
Sulfo-NHS-Biotinylation Kit^^(3^^ISt°T— ^1±$^) cti(Z)biotin:Si^^tij:f9^ 
»Lfci:i'S^#:i^^fefc«9<^biotin:^m^f*2.8^^-efeofc(lgGitS(*3mg/ml) 

o 

[0035] ^(^Dynabeads M-270 streptavidin U/V^^—MDynsl^±M. iiL^2.8 ju m) <D 1 % 
PBS^^glOO ju 1^3z.;/^>-K7k:75^^— :7lcff ML. t&tE<^PEG-biotin{[i^#:^|g^ 
33 ju l^;!jPb$^tCPBS 367 ju l-etotal|g*500 \Ky^^T^y^l.fc<Dib. MWCl^f^ 

_hm^^l^*b/Co $e>i-PBS lml^^j)Pb|Rl#/^^f^-ePEG^^iM^L«^lf— X 
^fi^b;— ^^#:0^^[Hll|X • t^l %BSA/PBS^|gtCp^b/ctf — 

J^Ji(Dj;5(-bT|^^bfcPEG^^i^b«^t^— X^fi^^liZl^^^^llife^^ 

[0036] ^fc. ittSe^i^ffi ^bTPEG^ifh^-f ti^mCi^^f— X (Dynabeads M-270 
streptavidin) ^n^^#:(^^'a-$ii:fcf—X(D|®^t>^JfebfCo 
^(^J^-B^. 7|^ISt°T— >^ttM<DEZ-link Sulfo-NHS-Biotinylation KitK^^fflV^T 

Anti-C-polysaccharide^#: (T>'^—^m^^-yy^>y'^/^V^y^i^-yh^&M:. !^i^=¥ 
/jey^m— (DproteinG;^^-^^ (;^!>cn— 7'V|l|:7r/V-^^>T|±M) 
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mi7^^PBSlZ^M'buffer^Ml.fci>(D 2emg/ml) ImUC, 20mg/mlcD 

5^htiI^#<^D-salt Dextran Desalting Columntcl-CS'f^^^'h^y^— AOPBSj^^tcl 

[0037] ^t^Dynabeads M-270 streptavidin (//Vr^ji— ISDynal|±M, [1:^2.8 /xm)(Dl% 
IS^25ju r^;!]Pb$^)liPBS 375ju I'CtotallgSSOOM U^^^T5'7°L/c(D-tj, ^1^.-^1 

i^i.Mmm^i%BSA/PBsmm^m^\^fcif—^^o.5%m&Kti:^x9KmM\^x 

[0038] iMMM2) 

*°y;^^W>'¥^(fi^7felcm:^. jy^lmm) _hti0.1M(OP^-^M;!>AbufFer(pH7) 
tClO ju g/mli^St;i/cC§J;5^^SbfcAnti-C-polysaccharide^^(-7'V'^— i^H^^iJ'iy 

buffer (pH7) ^|g50 u l^P^^^^yhL.^hicmU-mm^'Pi^XmmRft-^'^tio 

^©^ii-CTO^®^^#^bl0^r^K^7hi^-C^B^®^#, 10(ng/ml), 100( 
ng/ml) , 1000 (ng/ml) (0|iS<^C-polysaccharide^J^(D^S:^:^;!K#f5lg^— 

w^m'^^ti^mi^i^20ui^^yhi.m^i^xio^mKft^^'^tio nxim^y^i^xm 
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[0040] [^1] 







c-polysaccharicle WkM 


1000 
ng/ml 


100 
ng/ml 


10 

ng/ml 


^ >' 


Dynabeads M-270 
Streptavidin 




O 


O 


O 


X 


If — X ic i S Z: i^et^: <D ^ 


o 


X 


X 


X 



rxj I^ISJ^. CCD:;?;^ ^fe^X-^^tf— X;^lt|i^^^v/^;0^ofc^i^^^i- 



[004l] [^2] 



wo 2005/075997 



16 



PCT/JP2005/001504 
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1000 
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[0042] C^Ji^[l3] 

2 

MW3400)^ffiV^'C^#:t;iPEG^^|^'^$ii:fCo Biotin-PEG-CO -NHSCtI^H-^jiT 

2 

4. 26mM7K^|g^f^^L^Co 

gfe'Jtl#l^^l 104772-^?^ |0#(C^^$tl--CV ^5^-^-r=I:/7XV^^AMMP-l^ 
PBSi^Jl^:^-buffer^ifebfc^i(D (^#:|iS6.99mg/ml) \.^^hM^M^\Jk. 
Biotin-PEG-CO -NHS 4.26mM7K^m 49.2 n l^^M-^L. ^S-e4B#r^SJ^$-fr 

2 

/ y — o 

m7500lHlte-ei0i}-r^m*iU $6(-iililSt-PBS 3ml^^;!)PL-C. 1^ RSi^^oiil^-e 

mmDM^-^wdwrnut^ -^hxz.^ pbs 3mi^»LTi^ii(D^#-T?^iii-^m 

f^^2IlI^'93Sb. 7|^MJ^i^<^Biotin-PEG-CO -NHS^|^*bfc*tMPEG-biotin^b^ 

2 

#fetvfcPEG-biotin^b^#:?S<^^^fefc^(DBiotin^!i8*SrEZ-Unk 
Sulfo-NHS-Biotinylation ¥S!iW^Mi,^W^T—:M±M) 4'<Z)biotin^i^^tCj;'9^S 
bfc^^'S^#:i5>^^fefc«9(Dbiotin^f|fe^(*1.35>^-efeofc(lgG^iSfil0.5mg/ml) 
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o 

[0043] ^(ilDynabeads MyOne streptavidin SDynal|±M, iH^l.O m m) 

PBS^IglOO IX 1^^5/^^K/^:7^^— ^ICffMb. ^fl\zMt^(DFEG-hiot\ni\:M,W- 
^IS^40 ju \WJW\^^h\^FBS 460 ju motalmMSOO ju U^7«^Tiy:/L/c<Z)t>> ^fi-C 

(^^^IlIl|X-*?l^bSJ^6^(-l%BSA/PBS^|gf;iB^^bfclf— X^0.05%^gS(-^<e 

tf--Xt^ltPEG{l^-^^#:i^fEmi-5)^IIJi^!j4(D-ri^/T5/ir^^^i^#ti^/Co 
[0044] ^ /c. J; «9iS^T-*<^PEG^^bT IH U^^lf — X (Dynabeads MyOne streptavidin 

) ^^^^#:(^*g'a'$-fr^ctf-X(D|^milJfeL/Co 

^#:6^(^f*^tC'f£.^bfc^-^-l'=3:7'9XV^#:AMMP-l(5.18mg/ml)250 ju 1^<2^^ 
JCMcD^?iiit^o-C-SH^t:bfctj(D^ffiV^(AnaI.Biochem. 132. 68-73#^) . 
53.3mM(DBiotin-PEG-Maleimide(7|e|St°T— >^tt^^7.1 1^;!JP, ^MtiT2NFr^ 

) j;oTlHite#:7500[Hife-eioi>r^lilib. $bt;i|i$ilStCPBS 3ml^^;tJP. 

J;«9B^:^- gfe#^^3[Hl#«93Mb. 1.4mg/ml(D'(£^^*PEG-biotin^t:^#:|^m^#fc 
o #^tbfctf Wk;^#^(^5>^^fefc«9 cDBiotin^Bl^#^_hfB=¥5/ h#M(^biotin^ 
K^^'^m^fz.h^^^m'T^^hfdO Obiotin^lt^f* ^Co 
[0045] ^(clDynabeads MyOne streptavidin gDynal|±^^ [ilSl.O ^ m) 
PBS^m^lOOju l^^iy^^K/V7^:=.— 7liffau ^tti;ittftd<Z)'|£5>^* 
PEG-biotin^ti^^^|g^306.6 ju l^;(jPL$biclPBS 193.4 ju l-etotal|Si500 ju U;i7<>^ 

t-'^-X^li^b— ISDynal^i:M@^a^^>mv^T^^^lf--X 
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[0046] itlSe^^ffi tCPEG^^^T (;i|llCi^^tf — X(Dynabeads MyOne 

^C>#-^, 7|^iat°T— ;^ttM<^EZ-link Sulfo-NHS-Biotinylation KitK^^ffiV^T 

-^^=t^^X-^^#:AMMP-l ^PBS icBL^ • bufFer^^bfct><7) (^#:^tS6.99mg/ml 
) 200 UC, 14.0mM(DSulfo-NHS-Biotin7K^?S^4.5 u, lM:^^UlCX3^mR}^^^'&: 
fzLo ^hivtiRf>t:^W^^ryhK'l^H<DD-sa\t Dextran Desalting Column (ZlTSfg^^i/h 

}*2.05mg/ml-efeofc) » 
[0047] ^tilDynabeads MyOne streptavidin(y/V^7rn— HDynal^hM. W^^l.O u. m)(Dl% 

PBS^IgioOju i^^^y^^K/^^^::^— 7lctf*L. ^m'^mm<Dbiotinihin.i^MW 

^204.8 l^;f)PL$^>iCPBS 295.2 ^ l-CtotalmibOO /z Ui^J^TixT'bfcOO'b, Sia-C 
4^r^«#b^^;056>Si^;^^fofCo^<5QSJ^;T^#btLfcaMt^-X^li^b-^^ 
m;6^^>y/V!>ai— |l|Dynal|±M@^^^^>^V^Ti^^f— X^m^b^^^#:(0^lHl 

#HbSi^6^t-i%BSA/PBS^IR(;i|li^bfctf— X^o.05%iiS(^^.e'5J;5tii^^!P^^ 

[0048] [^ii^[l4] 
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i^^^lcmM ^ i?^lmm) ±KOAM<DMM'^hV r^Abuffer (pH7) 
buffer (pH7) ^1^50 ju l^;^)^^5/hL$^>(^Sia-tap||c|3 {^TlB#r^MJiS$^/Co 

mm7i^i':.x^umm^^ii¥vio^m}^^9^ucxmm^m^^. locng/mo, ioo( 

ng/ml) , 1000 (ng/ml) (D^iig(0|tM^i^(-^-r=3:/^X-x'c:^^— ^:^T<Z)y/-Ky — AS 

[0049] m^^m^^m^^rifcWMmm^mmm3xmmi.±zumco:}3mxmMi^ti 

[0050] [^3] 
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[0051] [^4] 
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[0053] [0i]*^ig(D^>^'-:h/v^^iy;^^i^ mn:m'^mm (omMj^m^m.-^m^Tf^ut. 
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